Adult rat brains were fixed by aortic arch perfusion with acrolein and paraformaldehyde. Vibratome sections of the fixed tissues were incubated with various dilutions of TH antiserum followed by ['251]-secondary IgG. These sections were then directly processed for autoradiography or were incubated with rabbit antiserum to substance P (SP) or methionine [Met'J-enkephalin (ME). These latter sections were then processed by the peroxidase-antiperoxidase (PAP) or conjugated peroxidase Introduction lodinated and tritiated secondary antisera have been used for light microscopic (LM) immunocytochemical localization of putative transmitters in the central nervous system (McLean et al. , 1983 (McLean et al. , , 1985 Glazer et al., 1984 idase (PAP) (Sternberger, 1979) and conjugated peroxidase (Nakane, 1974) methods. 1251 was chosen for this study on the basis of the earlier demonstration of the high resolution of this isotope for electron microscopic autoradiography (Fertuck and Salpeter, 1974; Larsson and Schwartz, 1977; Salpeter et al., 1977) .
Materials and Methods

Antisera
Polyclonal antisera to TH, SP, and ME were produced in rabbits by previ- (Job and Ross, 1974) . The antisera to ME and SP were produced and characterized by Immunotech. We further determined the cross-reactivity of each of the antisera to the peptides by examining immunoblots with closely related peptide fragments (Larsson, 1981; Milner et al., 1984) . 
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Dual-Labeling Procedure Using ['251]-IgG and PAP or Conjugated Peroxidase
In dual-labeling studies, sections were pre-treated and incubated through steps 1-6 as in the single-labeling technique.
After the final wash, the 5cctions were incubated with the previously determined optimal dilution
(1:1500) of antisera to SP or ME. These incubations were for a duration of 12-15 hr at room temperature. The sections were then washed through three 15-mm changes ofTris-saline. The second antiserum was visualized by either the PAP (Sternberger, 1979) .:
,'
: ..
:.
, , , . , varicosities exhibited peroxidase immunoreactivity for SP ( Figure  3A ) and for ME ( Figure  3C ). Perikaryal labeling for SP and ME Figure  3B ).
The terminal labeling for TH and for the neuropeptides was optimized by the absence of colchicine in this study. The density of both labels was especially evident in sections through the gbbus pallidus ( Figure  3D ). The black autoradiographic labeling for TH was located over axons of the ascending catecholaminergic pathway. These processes were dispersed among bundles of unlabeled myelinated axons (white regions in Figure  3D ). The brown peroxidase labeling for ME in the globus pallidus was extremely dense and was confined to processes that filled the neuropil between the TH-labeled and unlabeled bundles ofmyelinated axons ( Figure  3D ). Figure  4 ) and for ME ( Figure 5 ) was seen exclusively in axons and axon terminals. A and B were 1 20O0, C and D were 1:10,000, and E and F were 1 30,000 dilution of TH antiserum.
Exposure period, 10 days. Plates B, 0, and F were prepared, respectively, from A, C, and E after removal of silver grains. Bar = 50 m. ;
.,... (Pickel, 1981) .
At 3-mo exposure, many of the TH-labeled dendrites contamed only 1-2 silver grains. Analysis of serial sections was therefore necessary to confirm the specificity of the autoradiographic labeling ( Figures  4B and 4C, SB and SC) . Peroxidase-labeled axons and terminals in the same sections never showed an accumulation of silver grains. Peroxidase labeling for SP in axons and terminals ( Figure  4 ) and for ME in axon terminals ( Figure  5 ) was readily distinguished from the surrounding neuropil. However, the reaction product appeared less dense than that in earlier single-labeling studies (Pickel et al., 1979 et al., 1983, 1985) . The method therefore seems applicable to at least several neuronal antigens. The major uses of autoradiography of 125! for single-labeling studies are for regional mapping ofneurotransmitter distribution (McLean et al., 1985) and for demonstration of alterations in density of labeling after surgical manipulation (McLean et al., 1983) . At higher magnification, the resolution of the silver grains over individual cells and processes lacks the clear detail seen with peroxidase labeling methods (Pickel, 1981) . This is especially evident in thick ( (Sternberger and Joseph, 1979) . This method, like the one described in the present study, achieves differential labeling of two antigens without chemical removal of the first antiserum as used in earlier dual peroxidase labeling methods (Nakane, 1968 (Pickel, 1981) . The density of the peroxidase reaction in the present study was less than that shown for GAD by Lcranth et al. (Pickel et al., 1984) or postembedding labeling (Van den Pol, 1983) with colloidal gold conjugates. The sensitivity of the colloidal gold and peroxidase labeling methods was not sufficiently different to permit separable localizations of two antisera from the same species (Pickel et al. 1984 ). Pre-embedding staining with immunogold was also limited to small (5-10 nm) gold particles which were difficult to identify except by high-magnification EM. Circumvention of this problem by silver enhancement of the gold particles was successful by LM (Holgate et al., 1983) . However, at the ultrastructural level the silver enhancement obscures the cytological details within the labeled profiles (Van den Pol, 1985) . Dual labeling by the use of peroxidase before and gold after embedding in plastic also has been subject to a number ofdifficulties.
Most notably, many antigens appear to crossreact poorly with immunoreagents after the tissue is embedded in plastic (Pickel, 1981 
